It is proved here that an odd number of the form pxss, where s is square-free, p is a prime which does not divide s, and p and a are both congruent to 1 modulo 4, cannot be perfect.
A positive integer n is said to be perfect if (1) o(n) = 2«, where a(n) denotes the sum of the positive divisors of«. To date 24 perfect numbers have been discovered, all of which are even. Although no one knows whether or not any exist, many interesting results have been obtained concerning the structure of odd perfect numbers. The oldest of these goes back to Euler who showed that if« is an odd perfect number then wherep,pi, ■ ■ • ,pt are distinct odd primes and p=a.= \ (mod 4). In 1937 Steuerwald [5] proved that not all of the p\ in (2) can equal 1. Four years later Kanold [1] showed that the ßt cannot all be equal to 2. In the same paper he also proved that the numbers 2ßt+\ (/=1, 2, • ■ ■ , t) cannot have as a common divisor any of the numbers 9, 15, 21 or 33. Recently McDaniel [3] has generalized these results by proving that 3 cannot be a common divisor of the 2/^+1. The purpose of the present paper is to show that the /?, in (2) cannot all be equal to 3. Thus, we shall prove the following result.
Theorem. If n=paptpl ■ • • p\ is an odd number such that p = a=\ (mod 4), then « is not perfect.
Our method of proof requires us to find the prime factors of some very large numbers. This part of the research was done using the CDC 6400 at the Temple University Computing Center. We shall also require the following facts concerning odd perfect numbers. The first appears in [2] . The second is due to Kanold [1] .
Proposition 2. If n is an odd perfect number, then \05\n. Proposition 3. Ifn is an odd perfect number as in (2) and s is a common divisor of the numbers 2p\4-l (i =1, 2, • • • , i), then s*\n.
We now assume that the n of our theorem is perfect and shall reach a contradiction. Using the well-known formula for the a-function, we see from (1) and Proposition 1 that 2n = o(p*) H'=i F1 (p¡). Therefore, every prime divisor of F7(p¡) is a divisor of«. Also, since a is odd, it follows that (p+l)\a(pac), so that every odd prime dividing p+\ also divides n. From Proposition 3 we deduce that 74|« and therefore that F7(7)=29-4733 di- each different from p and each congruent to 1 modulo 7, divide n. As before, V\n which is a contradiction. This completes the proof of our theorem.
An examination of the details of our argument shows that we have also established the following result.
